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(54) Waterproof connector 



(57) To improve the sealing function of a waterproof 
connector provided with a collective rubber stopper 
Male terminal fittings 21 at ends of electric wires 20 are 
pushed through electric wire through holes 33 of a col- 
lective rubber stopper 30, widening these electric wire 
through holes 33 while they are being pushed there- 
through, and are inserted into corresponding cavities 
16. Inner lips 35 of the rubber stopper 30 fit resiliently 
with outer circumference faces of the electric wires 20, 
thereby sealing each cavity 16. A ring-shaped groove 
37 is formed concentrically around each electric wire 



through hole 33 at a posterior face of the rubber stopper 
30. Inner portions of these grooves 37 form compara- 
tively thin cylindrical members 38, these fitting tightly 
with the outer circumference of the electric wires 20. 
Even in the case where a pulling force is exerted on the 
electric wires 20 when these have been bent at a right 
angle to their axial direction, the cylindrical members 38 
follow the bending of the electric wires 20, thus main- 
taining a tight and reliable seal between inner circum- 
ference faces of the cylindrical members 38 and the out- 
er circumference faces of the electric wires 20. 
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SUMMARY OF THE INVENTION 



Description 

TECHNICAL FIELD 

[0001] The present invention relates to a waterproof 5 
electrical connector and a collective rubber stopper 
therefor. 

BACKGROUND TO THE INVENTION 

[0002] A prior type of waterproof connector (see Fig- 
ure 6 of this specification) is configured as follows: a rub- 
ber stopper attachment hole 3 is provided in a posterior 
face of a connector housing 2 having a plurality of cav- 
ities 1 formed therein. This rubber stopper attachment 
hole 3 covers openings of all the cavities 1 . A collective 
rubber stopper 5, which is fitted into the rubber stopper 
attachment hole 3, has electric wire through members 
4 opening therein, the locations thereof corresponding 
to the cavities 1 . The collective rubber stopper 5 is main- 
tained in position by a rubber stopper pushing member 
6. Terminal fittings 8, which have ends of electric wires 
7 fixed thereto, are inserted into the cavities 1 , widening 
the electric wi re th rough members 4 of the collective rub- 
ber stopper 5 as they are pushed therethrough. Inner 
circumference faces of the electric wire through mem- 
bers 4 fit tightly and resiliently with outer circumference 
faces of the electric wires 7, thereby sealing each cavity 
1 . One example of this type of waterproof connector is 
described in JP 5-266941 . 

[0003] In the waterproof connector configured as de- 
scribed above, the electric wire 7 (shown in the lower 
row in Figure 6) may, due to the waterproof connector 
being rotated, be led outwards in a manner whereby it 
is bent at a right angle to its axial direction. If a pulling 
force is exerted on the electric wire 7 that is in this state, 
the electric wire 7 will pull, on the side that is bent, on 
the inner circumference face of the electric wire through 
member 4, causing it to change shape resiliently and 
thus become larger, and a space S will be formed be- 
tween the electric wire 7 and the opposite side of the 
inner circumference face of the electric wire through 
member 4. As a result, the seal thereof is compromised. 
[0004] One means to avoid this problem is to make 
the rubber stoppers thicker. However, in that case, more 
space is required in which to attach this rubber stopper 
5, thus causing the connectorto become larger. Further- 
more, this leads to greater resistance when inserting the 
terminal fittings 8 through the electric wire through mem- 
bers 4, thus making this insertion problematic. As a re- 
sult, an effective solution to this problem is required. 
[0005] The present invention has taken the above 
problem into consideration, and aims to improve the 
sealing function of a waterproof connector provided with 
a collective rubber stopper. 



[0006] According to the invention there is provided a 
waterproofing stopper for a wire receiving opening of an 
electrical connector, said stopper comprising a body 
having an inner side, an outer side and a plurality of 
holes therethrough, said holes being sized to resiliently 
engage a respective electrical wire, characterised in that 
a ring like blind recess surrounds each of said holes at 
the outer side thereof. 

[0007] Such a stopper provides that the relatively thin 
annular portion surrounding each wire can bend there- 
with; accordingly the risk of moisture entering the con- 
nector is reduced. 

[0008] Preferably the blind recesses extend about 
halfway through the thickness of the stopper, and in one 
embodiment the wall thickness of the annular portion 
surrounding the wire is about the same thickness as the 
wire itself. This annular portion may be co-moulded of 
a relatively softer material so as to better follow the cur- 
vature of a belt wire, without causing the stopper to be- 
come unstable in the connector housing. 

BRIEF DESCRIPTION OF DRAWINGS 

[0009] Other features of the invention will be apparent 
from the following description of several preferred em- 
bodiments shown by way of example only in the accom- 
panying drawings in which:- 

Figure 1 is a cross-sectional view showing a termi- 
nal fitting being inserted into a connector of a first 
embodiment of the present invention. 

Figure 2 is a front view of a rubber stopper. 

Figure 3 is a cross-sectional view of the rubber stop- 
per. 

Figure 4 is a cross-sectional view showing the con- 
nector in a state of use. 

Figure 5 is a cross-sectional view of a rubber stop- 
per of a second embodiment. 

Figure 6 is a cross-sectional view of a prior art ex- 
ample. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

[0010] A first embodiment of the present invention is 
described below with the aid of Figures 1 to 4. In this 
embodiment, a male waterproof connector is described. 
In Figure 1 , the number 1 0 refers to a connector housing 
which is made from plastic and is formed in two pieces 
from an outer housing 11 and an inner housing 12. An 
attachment hole 14 is formed within the outer housing 
1 1 , this attachment hole 1 4 having an anterior wall 1 4A 
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that, cross-sectionally, has a horizontally extending oval 
shape. The inner housing 12 fits into an anterior side 
(the left side in Figure 1) of the attachment hole 14. A 
rubber stopper attachment hole 15, into which a collec- 
tive rubber stopper 30 fits, opens onto the posterior of 5 
the outer housing 11. 

[0011] A plurality of cavities 1 6, these being provided 
as an upper and a lower row, are formed within the inner 
housing 12. Although this is not shown, one end, relative 
to the horizontal direction thereof, of the upper row of 10 
cavities 1 6 has no cavity, and the other end of the lower 
row of cavities 16 has no cavity. In place of these cavi- 
ties, an attachment pole protrudes from a posteriorface. 
A male terminal fitting 21 , which has an end of an electric 
wire 20 fixed thereto, is inserted into each cavity 1 6 from w 
an insertion hole 1 6A formed in a posterior end thereof. 
The male terminal fittings 21 are pushed in until tabs 22, 
at tip ends thereof, protrude to the anterior from open- 
ings 1 7 in the anterior wall 1 4A. When each male termi- 
nal fitting 21 has been pushed in to a correct position, 20 
whereby a main body 23 thereof reaches the anterior 
wall 14A, lances 1 8 formed on ceiling faces or base fac- 
es of the cavities 16 engage resiliently with members 
24, thereby housing the male terminal fittings 21 in an 
unremovable state. * 5 
[0012] The rubber stopper attachment hole 15 is 
formed so as to extend along the entire length of the 
insertion holes 1 6A of the cavities 1 6. The collective rub- 
ber stopper 30 fits into an innermost side of the rubber 
stopper attachment hole 1 5. As shown in Figures 2 and 30 
3, the rubber stopper 30 has a specified thickness, and 
has a horizontally extending oval shape when seen 
cross-sectionally. This allows it to be fitted tightly into 
the rubber stopper attachment hole 1 5. Three outer lips 
31 are formed along an outer circumference face of the 55 
rubber stopper 30, as shown in Figure 3. 
[0013] Electric wire through holes 33 open into the in- 
terior portion of the rubber stopper 30 at locations cor- 
responding to the cavities 16 of the inner housing 12. 
Attaching holes 34 open into the rubber stopper 30 at 40 
locations corresponding to the attachment poles which 
protrude, (i.e., at one end of the upper row of cavities 
1 6 and at the other end of the lower row of cavities 1 6). 
The attachment poles can be fitted tightly into these at- 
taching holes 34. 45 
[0014] As shown, three inner lips 35 are formed along 
an inner circumference face of each electric wire 
through hole 33, these compressing resiliently so as to 
fit with oute r ci rcu mf erence faces of th e e lectric wi res 20 . 
[0015] A ring-shaped groove 37 is formed concentri- so 
calfy around each electric wire through hole 33 on a pos- 
terior face of the rubber stopper 30, these grooves 37 
extending into the rubber stopper 30 to a depth approx- 
imately half the thickness thereof. That is, a compara- 
tively thin cylindrical member 38 extends along approx- ss 
imately half of the posterior part of each electric wire 
through hole 33. 

[0016] A rubber stopper pushing member 40 is at- 
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tached at the posterior of the rubber stopper 30. This 
rubber stopper pushing member 40 is made from plas- 
tic, and has a shape whereby it can be fitted tightly with 
an outermost end portion of the rubber stopper attach- 
ment hole 15. Window holes 41 , which are formed in a 
grid shape and through which the male terminal fittings 
21 can be inserted, are formed in the rubber stopper 
pushing member 40. The rubber stopper pushing mem- 
ber 40 is attached to the outermost end of the rubber 
stopper 30 by a retaining means (not shown), this pre- 
venting the rubber stopper 30 from being removed. 
[001 7] Next, the operation of the present embodiment 
is described. The attachment of the connector housing 
10 is as follows: after the inner housing 12 has been 
fitted into the attachment hole 14 of the outer housing 
1 1 , the rubber stopper 30 is pushed into the rubber stop- 
per attachment hole 1 5, the attachment poles at the pos- 
terior face of the inner housing 1 2 fitting into the attach- 
ing holes 34. The rubber stopper 30 is pushed in until it 
makes contact with the posteriorface of the inner hous- 
ing 12. The outer lips 31 of the rubber stopper 30 are 
compressed resiliently and fit tightly with an inner cir- 
cumference face of the innermost side of the rubber 
stopper attachment hole 15. The electric wire through 
holes 33 are in a state whereby they join with the inser- 
tion holes 1 6A of each corresponding cavity 1 6. Further, 
the rubber stopper pushing member 40 is attached, 
thereby preventing the removal of the rubber stopper 30. 
[0018] From this state, the male terminal fittings 21 
are inserted into the corresponding cavities 1 6 in the di- 
rection shown by the arrow in Figure 1 . After the male 
terminal fittings 21 have passed through the window 
holes 41 of the rubber stopper pushing member 40, they 
are pushed through the electric wire through holes 33 
of the rubber stopper 30, widening these electric wire 
through holes 33 as they are pushed therethrough; then 
the male terminal fittings 21 are inserted into the cavities 
16 from the insertion holes 16A thereof. After the male 
terminal fittings 21 have been inserted to the correct po- 
sition they are retained by the lances 1 8, and the electric 
wire through holes 33 of the rubber stopper 30 return to 
their original position, the inner lips 35 fitting tightly with 
the outer circumference of the electric wires 20. Attach- 
ment is complete after all the male terminal fittings 21 
have been inserted, each cavity 16 being in a sealed 
state relative to the exterior. 

[001 9] The male waterproof connector that has been 
joined together in this manner is joined with, for exam- 
ple, a female waterproof connector (not shown). At this 
juncture, if the electric wires 20 are in a rotated state (as 
shown in the lower row in Figure 4), whereby they are 
bent at a right angle to their axial direction, and a pulling 
force is exerted thereon, the electric wires 20 may be 
pulled in the direction of the arrow in Figure 4. 
[0020] In this case, the electric wires 20 are bent so 
as to exert a pulling force on the posterior end portions 
of the electric wire through holes 33. Since the electric 
wires 20 are in a state whereby they are fitted with the 
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comparatively thin cylindrical members 38 at the poste- 
rior sides of the electric wire through holes 33, one of 
the grooves 37 narrows while the one on the opposing 
side thereof becomes wider. Trie cylindrical members 
38 bend with the electric wires 20, and the seal between 5 
the inner lips 35 and the outer circumference of the elec- 
tric wires 20 is maintained. 

[0021 ] In this manner, even if a pulling force is exerted 
on the electric wires 20 that have been bent at a right 
angle to their axial direction, the cylindrical members 38 10 
follow the bending of the electric wires 20, thereby main- 
taining a reliable and tight seal between the inner cir- 
cumference faces of the electric wire through holes 33 
and the outer circumference faces of the electric wires 
20. '« 
[0022] The grooves 37 are formed so as to surround 
the opening edges of the electric wire through holes 33 
at the posterior face side thereof. Consequently, the rub- 
ber stopper 30, as a whole, retains its original thickness, 
and the size of the connector is not increased. Further, 20 
the electric wire through holes 33 easily grow wider as 
the male terminal fittings 21 are inserted therethrough 
or are removed therefrom, this allowing the insertion and 
removal processes to be performed easily. 
[0023] Moreover, even in the case where the electric 25 
wire through holes 33 change shape, this changing 
shape has little effect on the outer portions thereof be- 
cause the grooves 37 are cut into the electric wire 
through holes 33. Consequently, the outer lips 31 
formed on the outer circumference face of the rubber 30 
stopper 30 maintain a tightly fitting state with the inner 
circumference face of the rubber stopper attachment 
hole 15 along the entire circumference thereof, thus 
maintaining the seal between the rubber stopper 30 and 
the rubber stopper attachment hole 15. 35 
[0024] Figure 5 shows a second embodiment of the 
present invention. In this second embodiment, a rubber 
stopper 30A has outer lips 31 and an outer circumfer- 
ence annulus 39 (located outwards relative to the bro- 
ken line 39A) which are made from bi-colour moulding 40 
and are more rigid than the other components. The re- 
maining configuration is the same as the first embodi- 
ment. 

[0025] In the rubber stopper 30A of the second em- 
bodiment, the outer lips 31 and the outer circumference 45 
annulus 39 are moulded so as to be more rigid. Conse- 
quently, when the electric wire through holes 33 change 
shape, the outer circumference annulus 39 does not 
change shape therewith as a result of being pulled. The 
outer lips 31 maintain a tightly fitting state, and the seal so 
between the rubber stopper 30A and the rubber stopper 
attachment hole 15 is reliably maintained. 
[0026] The present invention is not limited to the em- 
bodiments described above with the aid of figures. For 
example, the possibilities described below also lie within 55 
the technical range of the present invention. In addition, 
the present invention may be embodied in various other 
ways without deviating from the scope thereof. 
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(1) In the embodiments described above, the con- 
nector housing was formed from two pieces, an out- 
er housing and an inner housing. However, the con- 
nector housing may equally well be formed from a 
single piece. 

(2) The present invention is equally suitable for a 
female waterproof connector. 



Claims 

1 . A resilient waterproofing stopper (30) for a wire re- 
ceiving opening of an electrical connector, said 
stopper comprising a body having an inner side, an 
outer side and a plurality of holes (33) therethrough, 
said holes (33) being sized to resiliently engage a 
respective electrical wire (20), characterised in 
that a ring like blind recess (37) surrounds each of 
said holes (33) at the outer side thereof. 

2. A stopper according to claim 1 wherein each said 
blind recess (37) extends to half the depth of said 
stopper. 

3. A stopper according to claim 1 or claim 2 wherein 
each of said holes (33) includes circumferentially 
extending ribs (35) on the inside thereof. 

4. A stopper according to any preceding claim and fur- 
ther including circumferentially extending lips (31) 
around the periphery thereof, and for engagement 
with an opening of an electrical connector. 

5. A stopper according to claim 4 wherein said lips (31 ) 
are substantially less resilient than the remaining 
part of said stopper (30). 

6. A stopper according to claim 5 wherein said lips (31 ) 
and an annulus (39) of said stopper immediately ad- 
jacent thereto are substantially less resilient than 
the remaining part of said stopper (30). 

7. A stopper according to any of claims 1-4 wherein 
said lips (31 ) are substantially less resilient than the 
portions of said stopper within each said recess 
(37). 

8. A stopper according to any of claims 5-7 and co- 
moulded of rubber materials of different resilience. 

9. A stopper according to claim 8 wherein said co- 
moulding comprises rubber materials of different 
colour. 

1 0. An electrical connector (1 0) comprising a body hav- 
ing an annular hood thereon, a plurality of electrical 
wires (20) protruding to the exterior via said hood, 
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and a waterproofing stopper (30) according to any 
preceding claim within said hood, each of said wires 
passing through a respective hole (33) in said stop- 
per. 
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